| KHOAHOQC

CONG NGHE

XAY DUNG BAN PO XAM NHAP MAN PHUC VU VIEC LAY NUGC
TUOI CHO HE THONG SONG THUQC TiNH THAI BINH

TS. Nguyén Thanh Hung
Phong TNTDQG vé DLH song Bién

Tém tit: Thdi Binh la mét tinh ven bién, nam ¢ phia Péng Nam dong bang Bdc B cé cdc cira
séng Ba Lat, Tra Ly va Thdi Binh dé ra Vinh Bdc Bé. Vao cdc thdng mia can trong nam, ving ha
liew bao gom cdac huyén Thai Thuy, Tién Hai va Kién Xwong luén phdi doi mat véi hién tiwong xam
nhdp man. Mén xam nhdp sdu vao cira song gday anh hwong dén san xudt néng nghiép va cdc
nganh kinh té khac. Ching t6i da tién hanh xdc dinh qud trinh xdm nhdp man trén hé thong séng
theo thoi gian va khéng gian bang mé hinh toan MIKE 11, két hop vdi két qua khdo sat do dac d¢
man d‘(;ng b tai cac cira song, trén co so do xdy dung duoc buc tranh vo nét vé tinh hinh xam
nhdp man vao mua kiét nam 2012. T cdc két quda tinh todn trén mo hinh dw bdo, da thiét lap dwoc
mét tdp ban do ranh giéi xam nhdp man g véi cac kich ban dw bdo trude vé nguy co xdam nhdp
man sé xday ra thuong xuyén trong twong lai gan ciing nhw cho giai doan 20 - 30 nim .

Summary: Thai Binh is a coastal province, located in the southeast of the Red river Delta in
which Ba Lat, Tra Ly and Thai binh estuaries flow to the Gulf of Tonkin. In addition to the
advantages of the water resources in the river, downstream districts of Thai Binh such as Thai
Thuy, Tien Hai and Kien Xuong are always faced with the phenomenon of saltwater intrusion in
the dry season. Salinity intrusion in estuaries affect the process of obtaining fresh water for
economic sectors, especially for agriculture. To deal with the problem, a mathematical model
(MIKEI11) has been used as a simulation tools of the salinization processes in the river system,
and combination with the survey results of the salinity in the estuaries they provide a clear
picture of saltwater intrusion in the dry season of 2012. From the calculated results, a scenarios
map of saltwater intrusion corresponding to predicting the future risks for the period of 20-30
years has been established.

I. DAT VAN BPE vdy, can co cac nghién ctru vé xam nhap mén
cﬁng nhu hudéng dan ngu()i dan thoi diém lay
nude, dac biét 1a sa dung cac md hinh hién dai
dé tinh toan nham ting do chinh xé4c cua cac giai
phap néng cao kha nang khong ché man dé lay
nude tudi. Trude mat, ket qua nghién ctru nay s
phuc vu cho viéc sur dung nudc trong mua kit
trén cac song chinh thudc tinh Thai Binh. V¢ lau

dai, s€ lam co sé cho viéc khai thac st dung tai

Tai céc ctra song ¢ Thai Binh, thuy triéu 1én
xuong dua nudce bién xam nhap vao siu trong
ndi dia gay khong it khé khan cho san xuat
néng, cong nghiép. Thuc té cho thiy, tir nim
2003 tr¢ lai day, dong chay can trén toan hé
thong song Hong Thai Binh gidm lién tuc va
da glam xuong t6i muc thip nhat lich st. Sy

suy g1am nguon nude, myc nudc bién dang ¢
vung ctra song phia ha du da gy nén nhiéu
hién tugng dang lo ngai vé Xam nhép man .

Do khong dy bao trude duge xAm nhdp mdn nén
nhiéu dia phuong rét lang tung khi quyet dinh
thoi diém lay nudc cho nong nghi€p va nuoi
trong thuy san, dic biét trong vu Péng Xuan. Vi

Nguwoi phin bién: PGS.TS. Nguyén Ngoc Quynh

nguyen nuoc vung ctlra song va han ché tac dong
c6 hai cua qua trinh xam nhap man vao cac vung
dong bang cira séng nudc ta.

II. PHAM VI VA PHUONG PHAP NGHIEN
cUu

Pham vi nghién ctru

Toan bo hé thong song ddong biang Bic B,
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trong d6 dic biét 1a ving cira song ven bién
tinh Thai Binh (song Hong, song Ludc, song
Tra Ly, song Hoa).

Phwong phap nghién ciru

St dung phuong phap khao sat thuc dia dé do
dac va thu thap dit li¢u dia hinh, thuy van, chét
luong nudce. Sau d6 st dung mé hinh MIKE
11 d tinh toan xam nhdp man cho hé théng
song vung ctra song thudc tinh Thai binh.

III. THIET LAP MO HINH MIKE11
Xdy dung co so dir liéu

- Di lidu vé dia hinh: Buéc dau sir dung hé
théng mat cat duoc do dac trong cac nam
2000, 2001 va co6 bod sung s6 liéu mot sd song
nim 2006 cta chuong trinh phong chdng li
dong bang song Hong. Dia hinh mit cit ngang
song do cac nam 2010, 2012 tai cac song thudc
hé thong song Hong chay qua tinh Nam Dinh
(song Hong, song Pay, song Pao, séng Ninh
Co) va cac song chay qua tinh Thai binh (song
Ludc, song Hod) do dac trong cac du an quy
hoach i chi tiét cling da duoc cap nhat bo
sung vao mo hinh tinh. Cac tai liéu nay c6 do
tin cay cao, da dugc st dung phuc vu tinh toan
cho nhiéu dé tai, du 4n.

- D liéu thuy van: Bao gom so liéu v€ luu
luong va myuc nudc cua cac tram trén luu vuc
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tinh toan nam 2008, 2009, 2012 do dai Khi
tuong Thuy van dong bang Bac B¢ cung cap

- Dit liéu nhu cau dimg nuée: Nhu cau ding
nudc cua cac nganh vao mua kiét dugc tinh
todn tai cac nit ldy nudc trén cac song chiy qua
dia phén tinh Thai Binh va thugng luu cac song
theo cac kich ban: Nhu cau ding nudc hién
trang, nhu cau dung nudc dy bao dén nam 2020
va nhu cau dung nudc du bao dén nam 2030.

Bdng 1. Tong hop yéu cau ding miede trong
khu viee dong bang song Hong

Yéu clu dung nilic ndm (10%m?3)
TT |Nganh 2020
2000 2005 (di béo)
1 [Tring trit 21.229,3222.589,95 | 16.025,34
2 |Chan nubi 98,71 116,54 346,19
3 |Thuisin 2.404,91 |3.095,63 |10.277,03
4 [P0 th 342,92 |435,68 |1.164,98
5 |Cbng nghilp 31,46 186,81 590,46
6 |Sinhhatndngthdn |431,94 430,66 645,19
7 |Moi triing 0,00 0,00 2.640,81
Ting 24.539,27|26.855,26| 31.689,99

Nguon: Vién Quy hoach Thuy loi (2006)

Dir liéu man. Tai liéu man dugc do dac khao
sat vao cac thang mua kiét ¢ khu vuc ctra song
Ba Lat, song Tra Ly, song Thai Binh vao cac
nam 2008, 2009 va 2012 [6], [9].

50 D0 KHAO SAT MAN TAI SONG TRALY 4-2012

Bién Bang

Vi tri mit cit do

# D1, D2 vitri do min cé dinh
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== Vi tri mit cit do

¢ DI, D2 vi tri do min of dinh
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Hinh 11. Sor do diém do dac khdo sat

Xay dwng mang thiiy lwe mét chiéu

Mang song tinh toan bao gom:

- Song Hong dugc tinh toan tir tram thiy vin
Son Tay.

- Song Cau tinh tir tram thity van Thac Hubng.

- Song Thuong tinh tir tram thity van Cau Son.

- Song Luc Nam tinh tur tram thuy van Chii.

- Song Pay tu tram thiy van Ba Tha.
- Song Hoang Long tir tram thiy van Hung Thi.

Bién trén la bién luu luong, bién phia dudi 1a
tai cac tram thiy van ctra song (9 cua): Day,
Ninh Co, Ba Lat, Tra Ly, Thai Binh, Lach
Tray, Van Uc, Cam, P4 Bach. So d6 tinh toan
thuy luc dugc trinh bay ¢ Hinh 2
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Hinh 2: So @6 mang thity liec tinh todn
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Hiéu chinh vi kiém dinh mé hinh MIKE11-HD

S6 lidu luu lugng muc nudc do duoc tai cac
tram vao thang 4 nam 2012 dugc dung dé hi¢u
chinh mo hinh. Két qua thé hi¢n ¢ Hinh 3.

Chi so0 Nash biéu thi d6 chinh xac cia mo
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Ty J — Mo the do
—— Mucnuge tinh toan

Muyec nuoe thuce do va tinh toan tgi Hung
Yén thang 4/2012

Muee nwoc thuce do va tinh toan tai Quyét
Chién thang 4/2012
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phong so vai do dac thuc té. Chi s6 Nash trong
nghién ctru nay dat 96 % ddi véi truong hop
hiéu chinh va dat 94% dbi v6i truong hop
kiém dinh, do d6 mé hinh dam bao d6 chinh
xac dé tién hanh tinh toan cic phuong 4n &
bude tiép theo.

| — Muc e thee do
Mure nuroe tinh tosn

Muee nuée thue do va tinh todn tai Ti rieu Duong

thang 4/2012

Muyee nuwoc thuce do va tinh toan tai Nam Pinh
thang 4/2012

Hinh 3. Két qua hiéu chinh mo hinh T4/2012 tai mot $6 Vi tri

Hiéu chinh va kiém dinh mé hinh MIKE11-AD

Chubi sé liéu man tir ngay 09/12/2008 dén
18/12/2008 va tir ngay 12/12 dén 22/12/2009
duogc chon dé hiéu chinh va kiém dinh mé hinh

a. Két qua hiéu chinh: Do s6 liéu man thuc
do thang 12 nam 2008 chi c6 ndng d6 min trén
song Ninh Co va song Tra Ly cach ctra 10 km
va 22 km, nén chi hiéu chinh cac thong sé cia
mo hinh mén cho song Ninh Co va Tra Ly, cac
song khac ldy theo thong sé cta song Ninh Co
va song Tra Ly. Két qua hiéu chinh mé hinh
xam nhdp man tai cac vi tri nhu Hinh 3. Qua
cac két qua tinh toan hi€u chinh nhéan théy cac

két qua tinh toan va thuc do twong ddi phi hop
v6i nhau.

b. Két qua kiém dinh mé hinh: S6 liéu kiém
dinh md hinh tai cac vi tri trén song Héng,
song Tra Ly va song Ninh Co déu cach cira Ba
Lat, ctra Tra Ly va ctra Ninh Co 22 km. Két
qua kiém dinh mo hinh duoc trinh bay nhu
Hinh 4,5. Cac két qua kiém dinh cho thiy do
min tinh toan va thuc do tuong dbi khép véi
nhau mic du van cé sy chénh léch nho. Nhu
vay md hinh dat dugc d6 chinh xac can thiét
dé su dung tinh toan xam nhap man cho cac
song chay qua tinh Thai Binh Gng véi cac kich
ban dung nudc va myc nudc bién dang.
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Hinh 4. Do man thuc do va tinh toan trén s. Ho”‘ng Hinh 5. Bo man thuc do va tinh todn trén

va song Hoad

IV.KET QUA VA THAO LUAN

Xdy dung kich ban tinh toan dy bao dién bién
xdm nhdp man

Kich ban hién trang (PAQ)

Dé dy bao va danh gia dién bién kha ning xam
nhap mian va chat lugng nudc cac song chay
qua tinh Thai Binh trong giai doan 2010 dén
2030 thi trudc tién phai danh gia dugc dién
bién xadm nhap man va chat luong nudc trong
diéu kién hién tai.

Phuong 4n nay dugc tinh toan trong diéu kién
nhu sau:

- Ché d6 thiy van, thuy lyc: S6 lidu luu luong
bién trén tai Son Tay ung vdi tan suat 75% va
85% (Bang 2); bién myc nudc phia bién la
bién thuy tridu voi sd liu thuc do tir ngay
1/1/2010 dén 30/1/2010.

- Nhu ciu ding nudc ciia cac nganh theo thang
1/2010.

- N6ng dd man tai cac ctra song: la s6 liéu thuc
do tr 1/1 —30/1/2010.

song Hod va séng Tra Ly

Badng 2. Luu lwong mia kiét irng véi cdc tan
sudt tai Son Tay

. Dong chay ung voi
tDélC Qtb Cv | Cs tan suit (m3/s)
rung | (mm) P=75% | P=85%
Gia tri| 1390 | 0.2 /0.2 | 1200 1100

Kich ban du bdo nam 2020, 2030 (PAI, PA2)

Kich ban nay dua ra nhim danh gia dén nam
2020, 2030 khi nhu cau ding nudc ting va
nuée bién dang thi kha ning xdm nhap min
dién bién nhu thé nao. Cac diéu kién tinh toan
nhu sau:

- Ché do thuy van, thuy luc:

+ S6 liéu Iuu lugng bién trén tai Son Tay 14 sb
liéu thuc ng vai tan suat thiet ke 75% va 85%.

+ Bién triéu: 12 sb liéu muc nuée tridu két hop
v6i myc nude bién dang 0.12 m dbi voi nim
2020 va 0,17 d6i v&i nam 2030 theo kich ban
bién d6i khi hau cua Bo Tai nguyén va Moi
truong dén nam 2020, 2030

- Nhu cau dung nudc ciia cic nganh du bao
dén nam 2020, 2030

- Nong d6 min tai cac ctra song: 1a s6 liéu thuc
do tur 1/01 — 30/01/2010.
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Bdng 3. Tong hop cdc phwong an tinh todn trong cdc kich bdn

Phuwong Luu lwong | Bién thiiy triéu Nhu cau nuwée | .

an thuwong luu ha luu dung DY man
PA(-1 P=75% Thang 01/2010 Nam 2010 Thang 1/2010
PA0-2 P=285% Thang 01/2010 Nam 2010 Thang 1/2010
PAl-1 P="75% Nudc bién dang nam 2020 | Du bao 2020 | Thang 1/2010
PA1-2 P=285% Nudc bién dang nam 2020 | Du bao 2020 | Thang 1/2010
PA2-1 P="75% Nudc bién dang nam 2030 | Du bao 2030 | Thang 1/2010
PA2-2 P =85% Nudc bién dang nam 2030 | Du bao 2030 | Thang 1/2010

Ung dung mé hinh tinh todn di bdo xdm nhdp
mgn, xdy dung ban dé ranh gioi xam nhdp mdn

Nhdn xét két qua cdc kich ban

Keét qua tinh toan cac kich ban cho thay:

- Khi dong chay tai Son Tay giam thi mtc do
xam nhap man trén cac song Hong, Hoa va Tra
Ly déu tang 1én ca ve chicu dai va nong do man.
- Trong ba sdng, mitc d0 xam nhidp man trén
song Hong 16n nhat, sau dén song Tra Ly va
cuoi cung la song Hoa.

- Khi nhu cau nudc tang 1én va muc nudc bien

man c6 thé vao sau dén cong Thai Phiic, cong
Thuyén Quan; trén song Hoa dd man co thé
vao tdi khu vuc cong HéE.

Cac budce xdy dung ban do xam nhdp man

Pé xay dung ban d6 xdm nhdp min can co6 hai
loai ban do, gém: ban dd nén nhu ban dd hé
thdng séng, ban d6 hanh chinh, cic cong trinh
ldy nudc ven song, mang ludi tram do thuy
van...va ban dd phan bd man trén cac song. Sy
chdng ghép cua hai loai ban d6 nay véi nhau
trén nén GIS dugc ban d6 xam nhdp man. Cac
budc xay dung ban d6 duoc so hoa nhu hinh 5.

tang 1én vao cac nam 2020 va

2030 thi mic d0 xam nhap

XAY DUNG BAN' DO NEN

XAV DUNG BAN DO XAM NHAP
MAN

man ciing ting 1én ca vé chicu
dai va nong d0 man. Tuy ‘

Ban d5 hé théng sdng ‘

‘ Dirliéu ddu vao (Mit cit, Q.H, d min)

nhién trén séng HOng anh
huong nhicu, trén song Hoa

va song Tra Ly anh hudng it

hon. Trén séng Hong do man

¢O thé vao sau hon trén dudi 1

‘ Ban d hanh chinh finh, huyén, 3 ‘ !
: ‘ Ciic mb hinh mé hinh md phéng ‘

Bén @b cic céng trinh iy nwéc ven L
son ? ‘ Mo hinh héa ‘

! +

km khi nudc bién dang ting

‘ Bin @6 hé thong tram thiy vin ‘

‘ Cicbin d6 xdm nhip min ‘

1én vao nam 2030 so v4i hién

}

l

trang.

‘ Ban db nén va dit iéu thudc tinh ‘

‘ Phén tich khing gian trong ArcGis ‘

- Do anh huodng cia qua trinh
xam nh@p man trén cac song
chinh qua tinh Thai Binh nén
viéc léy nudc phuc vu cho
viéc do ai vao thang 1, thang
2 gap nhiéu kho khian. Min
trén song Hong vao siu nén *

GIS

]

mot s6 cong & phia trén nhu
Cong Mo bao, Nguyét Lam,
Duong Liéu ciing bi anh

Ban do canh bao xdm nhip min
s A vy s A A r a
trong dieu kién bién doi khi hau

hudng; trén song Tra Ly do
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Hinh 6. Quy trinh xdy dung ban do xdam nhdp mdn
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P06 min trong séng ¢ sy phan b ca theo chidu
doc song va ngang song. Tuy nhién nghién ctru
nay chi sir dung mo hinh mot chiéu dé tinh toan
x4m nhap min nén chi c6 thé xay dung ban do
phan bé min doc theo cac song qua tinh Thai

BAN D AU NHAP AN CAL BANT CUA TIRH THA BINH KICH BAN PRI

Binh. B6 ban do nay sé& gitip cho cong tac quy
hoach lay nudc tudi cling nhu van hanh hé¢
thong cong lay nudc dugce thuan tién hon.

Két qué ban dd xam nhdp man theo cac kich
ban dugc trinh bay tai cac hinh 7,8,9,10

1 i it s i e s g s
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i SR z PAL] 71 36 19,26 17.09
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% o Gl

A M0 13
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Somg Tra LY
Bp mgn 1% | B ogn 4% | B i T
26.19 13.84 22.45
26.24 23189 2248

Hinh 8. Ban dé xam nhdp man cac song tinh Thadi binh voi kich ban PA1-2
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Chigu dal xdm whdp man
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Hinh 9. Ban dé xam nhdp man cac séng tinh Thdi binh voi kich ban PA2-1

Chi "-! il xdmonhdp mde o cde s ch
AN OO KM KR WA CAC SORG LTINS THAJ BINH K08 BkN PAZ - hﬂm -
1 1 & s Py @ By ovda e By argu 5 By mgnm T
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Hinh 10. Ban dé xam nhdp man cac song tinh Thdi binh voi kich ban PA2-2

Pé xudt mét sé gidi phdp han ché xam nhdp
man

Dbi v6i xAm nhdp min tinh Thai binh, bién
phép cong trinh s€ mang lai hiéu qua voi viéc
xay dung cac cong ngin man trén song Hoa va
song Tra Ly. Hai cong trinh nay da dugc quy
hoach d¢ dua vao xay dung. Tuy nhién dé cac
cong trinh nay hoat dong hiéu qua can phai
nghién ctru xdy dung quy trinh quan ly van
hanh hop ly.
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Ngoai viéc xdy dung cac dap, cong ngin min
trén song Hoa va song Tra Ly th1 tai cac vi tri
cong ldy nudc trén cac song can thiét dat cac
thiét bi do min va hé thong thu thép dir liéu tu
xa dé c6 thé két hop giita du bao xam nhép
min va van hanh hé thong cbng sao cho viéc
la?'ly nude dat dugce hiéu qua cao hon.

V. KET LUAN VA KIEN NGHI

Cac s0 liéu khao sat d6 man dong bo tai cira
song két hop vdin do dac duéi man mang lai

51



| KHOAHOQC

CONG NGHE

mot buc tranh & nét vé tinh hinh xam nhép
man vao mua ki€t ndm 2012. Tuy s lieu
khong dai nhung du d¢ tin cdy cho cong tac
thiét 1ap, hiéu chinh mé hinh toan.

Bo6 mo hinh thity dong luc va lan truyén chét
c¢6 do tin cdy cao cho phép str dung dé du bao
xam nhap min trong diéu kién khong c6 day

TAI LIEU THAM KHAO

du sb liéu quan tric vé ché do thiy van va d6
man.

Tur cac két qua tinh toan trén md hinh dy bao,
mot tdp ban dd ranh gidi xam nhdp min da
duoc thiét 1ap tng véi cac kich ban cho trude
c6 nguy co xay ra thuong xuyén trong tuong lai
gan ciing nhu cho giai doan 20 - 30 ndm toi.

[1]. Vi Van Vy, 1986, Xdam nhdp mdn ¢ dong bang Bac B, Vién Khi twong Thuy van, Ha noi,

nam 1986.
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